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MMktMDCT#||!cXki:^?F^'fb^Rki:75« ((^3 3) <^^#5^=^^7t L/cJ^-^fi. 
X '7 ^ 5 1 5 tcii*.. (1^3 3) 0^#^?rM7^^$^V^J^^{i, T'S 1 6lCiitfo 

[0 12 3] 

;^-ry T'S 1 5-e»±^ (^3 4) tcj: l9#-f-'fk<lRki:MDCT#^Xki:<^milD i s 
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^->^: 12/ 



ta'Sr**^ mmm^D i s t UPMD i s ts^iuM-l^. y^xy ^5 1 7 izMtfo 
[0 12 4] 
[^3 4] 

[0 12 5] 

^6<J^f!£«P#>{i-^ll6 iw^fett^ rJ^^4j tcK^L. (^3 5) <^^#^=^mfci-o 
[0 12 61 
ms 51 

[0 12 71 

(^3 5) ti. MDCTmmxi:<DmMm'mm-^^^y:!^^^mMi.^mx-^^. -h-^ 

5 16-e{±. (^3 6) tci '9ff-^'fk'liRktMDCT'^ifcXki:OmilD i s t4=£r*ie) 
. liamUD i s t JrM^D i s t4«-inirL. ;^xyy5 1 7J'5ttfo 
[0 12 81 
[^3 61 

Dist^ = D4, 
[0 12 91 

TsT V -f ^ \ T^\t^ k 1 ^JS.LSnx.'So 
[0 13 01 

;^xy -/S 1 8-t?{i, NtlC^Jtf^L^ Vif^^y)/h'^\^m.<0^%\t^ ^"ryzfbOd 
[0 13 11 

J^TyzfS 1 9T{i. ^^MIID i s t t^/hMUD i s tumt^it^L. mmmm. 
D i s t;e»^ft/hMMD i s tMiN=t ij/h? v^'fitoJ^-^fi. T.y'yzfS 2 0 \zM^. HH^ 
MD i s t:***/J>MMD i s t uiNm±-C**J^'^J±, J^'ryzfS 2 1 liZMtfo 
[0 13 21 

:^x>;' ^5 2 Ot?{i, :g:/h^MD i s tMiNt^i^HIIMD i s t ^Sr-ftAL, c o d e_ 
i n d e xminJ^ j SrftAL. ^M:^/^jFIJ^#D i s tMiNl*flJ#G a i nig-'ftAL. 
•7°5 2 1 ICjitfo 
[0 13 31 

-^xy 2 lT?{i. j 1 =l-J£Ljjnx.-2>o 
[0 13 41 

;^X5'7'5 2 2t?{i, n- K-^i^ f;K7)MNj ^: j ii^tit^L. j >ei«Ni i «9 V^-fi 
(Dm^li. Tsy-y^d 0 2l,zM^o j i!)^liiiik±X-$)^m^ii. >^x y "/S 2 3 tCaitfo 
[0 13 51 

:^y'yzf5 2 3-Cti. flJ^»^- K:/';'2{' 2 0 5 ;d>P>Nd®lgCDjflJ#3- Kg a i (d 

= 0, A> Nd-1) ^m^^^. ^x<Ddi,zMLx (m.3 7) izxio&^^tmwmMs 

ainerr''(d = O^A. Nd-1) ^*i6^o 
[0 13 61 
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^--J : 13/ 



1^3 7] 




gain"! id = 0,A,Nj-i) 



[0 13 7] 

^J-^ ^7^'>-/5 2 3 T'{4. S^-fbflJttm^g ainerr"^ (d = 0^ A. Na-l) 
d =Sr^i6. d^Srgain_inde x mi n 1:1^^X1-^0 

10 13 8] 

:^Tyzf5 2 4 T-{i. M^M^D i s t /6^ft/J> i: ^; n - K-^^J^ >'T'-;'i^XT' 
<b'5code_i ndexMiNt;^-ryy523 'C'^ibtz g a i n_ i n d e xmin t 
■^'fblf^l 0 2 t LT> EI 1 (^fSiHl^ 1 0 3 izmtlL. !l!mi:I^T-tio 
[0 13 9] 

[0 14 0] 
[0141] 

K7*>;'i}' 2 0 4. ^IJ#=i^ K:/ .y 2 0 5 {4, -etL'r^^0 2 -C^i" ^> O t (Wj;^ 

-2) o 

[0 14 2] 

h;i'm-^'fb^7 0 1 li. -fS^l^l 0 3 ^'ii'LXiS:m^ti^^-^'\mWil 0 2 =tA:^7 
t ^^-^'fb'it^'tr^^ code_i nde xmin t g a i n_ i n d e xmin t =£:fflv^T 
> ?^^=i- K^'y^ 2 0 4;$^ib3- K^i? h;i/codek'''"'^-'"*''**'^'' (k= 0 . A. N- 1 
) ^m.^^^. tfz. 5pJ#3- h'zTy^ 2 0 5 36>^jFIJ#3- Kgain«»'°-'"''""^''=£:K<J5(^ 
Titfo ^13, h;i/m-^'fb^7 0 1 (4. gain«'''"-'"'>""^''tcodek = °'^^-'"''""^'* (k 
= 0> A^ N-1) h'Sr^^L. m#L^^*t^#«btL<S,gain«='"-'""*""^" • codek'=°"^" 
.indexMiN (k= Q , A. N-l) ^m^itUD C T LXU^^^fSiimU 7 0 2 izB 



[0 14 3] 

it^^lfeM^? 0 2f4^ /t^'^Tb u fk'tt^SBtc^L. (1^38) l,zxy}mit^ 

[0 14 4] 
[^3 8J 

bitf;;=o {k=o,A, N-i) 

[0 14 5] 

^tc, MDCT#M-i-'fkSi5 7 0 1 :d^?>ffitJ:? tl^^-^<bMDCT«gain*' 
"^"^ • codek'=°''«-'»"'""^N (k=0. A. N-l) *A:tJi:ts ms 9) tci 

[0 14 6] 
[i^3 9] 



[0 14 7] 

i^-e. Xk'{4> «-i-<bMDCT^^gain8^ • codek''"^^-'"'^^*"^'* (k= 
Os A. N-l) t/^yyr b u f k ' ^Sr^-^^-e^w^^ h)l^X^i)^ {^4 0) tcj; 19 




>i = O.A ,A(-l) 
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[0 14 8] 
[^4 0] 

^, Jbuf\ (fc = O.A A/-1) 

* [gain'^'''-"^"'"' ■code;'!^-"^"'^ {k = NJi2N-l) 

[0 14 9] 

^l-. (i!:4 1) I'J: -77 b u fk'«rjEif1-'&o 
[0 15 0] 
[^4 1] 

buf\ = ga/n«""-'«*'«»' . corfe"'^'-"^*"-* (it = 0, A - 1) 
[0151] 
[0 15 2] 

[0 15 3] 
[0 15 4] 

uoL^m. mn=''^^>^m (dct) . :5.u'm35i:tft7'f (qmf) ^(^is^-^m 

[0 15 5] 

<b t3 J: 19 iRF-t'fb «-^To T ^> J: v>o 
[0 15 6] 

^j:^. • ^^if^-^'fb^fil 0 1 =£:llll 6<oyu-^-r- h t?^ LTt^JM* T^n ^7 
Ate J: 19 =i>ejL-^-e||#;5i-a:r ^> iv^o 
[0 15 7] 

>^tC;feu>T^. J: <9B:$f^:S-§-'fb^^*#*ii:;6«-eiSo 
[0 15 8] 

^nxhizm^. [m^2^ . r^^-^sj . rzj^ [m^^^ iz^^iLx\f^:hx^},z^x<om. 
^^mmzisy^^xi,. mm^^^^y'if^^m^^m.Lfzmmnn^^^n^^tKxy)^ 
Atjffi-^<^MDCT#^ (o) . ^^-^'fb^Rk (•) . Rzmm-^^^:^yw^m<DmM 
m^j:^mmmi-^xmmL. mmizmL/zmfmnmimm-t^^tx^ xtim-^^sris.^ 

y V U-Vxm^itLtzm^iz^x.^Xii, J: i9^»^:;gn°Dlf^:«^'fb^^$-#*C: t7&«r- 
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[0 15 91 
10 16 01 

(mm<Dmm 2 ) 

^ h ;v:t^'fb ;^ - 7 •r^wi^-^'fk tc^ffl L /^M o v> rui^gi- * o 

[0 1 6 11 
[0 16 2] 

[0 16 31 
[0 16 41 
(0 16 51 

^2|s:Vxr-¥^?-i-fbf|5 8 0 Iti. Atl>li-t8 0 0 =4- C E L P tJ' •:^O^^if^-^'fb:3&^t:ffl 

v>T^^-^<kL. *2^v^'^tf^'fk'lf^8 0 2 ^»{±i1-;?.*ir. ^tL:^*^^:^^-^®-^^^^^ 

8 0 sAx/i^mms 0 7 =sr^LT*2^v>f ^^#>fk^8 0 8 Kmt}-r^o 

[0 16 61 

-f-'fblf^S 0 2 ^m-^^bL. ^:$:V^A'«-i-'fb«-^8 0 4 Sr#mi-^fc*tc, -etL^-lfeSS 
V-l'-r^-^TOS 0 5lcai:d-t'5o 
[0 16 71 

tessi^^-Y^-t'fb^s 0 5(4, ^^u^^m^'ims o s x^mij^ti^m^i-^^m 

■^itm^B 0 4 Atlffi-f-8 0 Ot^Xt)L. Mv;^ ^ > ^#ti^a^fljffl Lt^:^^^ h 
;^Si=-'fbtC i I9> Xil#-t8 0 0 i:&:^U^^'^-^-^m-^8 0 4 ta^nmm-^^W-^-itV 

. n-^^tKx^x^ibhMw^mu^ ^w-^itmms o e ■(^3111^8 0 7 ^ir^LT4£3g 

o 

[0 16 81 

m^i^-i-^m^itms 0 sit^ celp ^ ^ z^cD^pm-^^tiom^m^^xm^^i^^^'n 

-^'fb1t^8 0 2 ^m^^tL. m-^^tizX-oX^tf>hiv^^l^-(^W.-^-<tm-^8 0 9 '^Jjn 

nus 1 2 izmti-r^o 

[0 16 91 

i£5il^^^«-^'fbgB8 1 Oti. ^SlV-f ^^?-^^b1f ^8 0 6'Sr«-^'fbL> m^mzXo 
xMibhix^U,^]y^^r^-^ritm-^8 1 1 «rin#SB8 1 2izm:b-ti>o 

[0 17 01 
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[0 17 11 
[0 17 21 

^^^v^ir^f^-^'fbfiss 0 1 <75A:^jffi-^8 o ott. miistsfPQ 0 1 KXti ^fL^o m^skm 

Xi„) «:LPC^*fa5 9 0 2 i5 J: iKJjp^^ 9 0 5 tCtB^I-r^o 
[0 17 31 

L PC:9^«9 0 2 (i, Xi„=S-fflv^-Ciia3^^M^*f=S:=ffv^, ^5-^^* (^?^^SiJ#^) 
P Cfi:T-'fbSI5 9 0 3'\tbt;i-;z,o LPCmirimS 0 3ii. L P C ^S'tfSP 9 0 2 "b 
tB:^j$tt7t^?^^ffi!l^m (LPC) <^4i^>fb3!!kiS^firv^ :Si^<bL P C =^-^^7 -f 9 
0 4-^tii*1-'St t ^>tz4^>fkLPC=lr^1-#-^ (L) ^^S'TblfR 9 1 4 'vai:j5i-;g,„ 
[0 17 41 

^^■7^ 9 0 4 »^^'fbLPCtc*o*< ■7^;V'i5'#mi;J: '9> m^1-'2>tJn»IH5 9 
[0 17 51 

ttsL. mmm^^im^M^uimd 1 2--ai:^ji-<?>o 

[0 1 7 61 

mm'M-WM^mS 0 6{±> i§*twijp#gi5 9 1 1 t'J:oTffiiJ$tL/i|gi&^ag«-/N*y 7 7 
[0 17 71 

M=^mm^^U9 0 7{i. /^•7^-^^^§15 9 1 3 ^^-fbrn^tJ^gtLT^^M-i-tc J:oT#^ 

^fi^-S:^^mm^'mmtmi'^'{tm^'^mmnti^i^'^timi^U9 o 9 1 9 1 o-^w 

[0 17 8] 

@^^Xli;^-i-i|li9 0 8 a. ^^°7^-^5'^^g|5 9 1 3:d>fbffi*$tL:^^'g-f-tCJ:oT#^$ 

;V'Jr*#gP9 1 0^ffi:tJ-r'2>o 
[0 17 91 

*^lf|5 9 0 9{i^ l:^^>fbfiJ=f#^^«|5 9 0 7 ;6><bm:Z3$ n/v::!:^^!:^^!^.^?!!^!^^:. iSt& 

mn-^m9 o s-sb-hmti^titzm^'^m^^ h;i/tr^cT. in»fB9 1 i^m;tji-'&o 

[0 18 0] 

^ 9 0 Aisj:zrm}B^mn-^m9 o e^-ai^jf'&o ^:i3, ig/s^z^^^-^iig 

9 0 6l,zXt)^fifzmW}'^mii. ^-^y 7r tcfBijt^tL^o 
[01811 

I|i:Em«^^#itSP 9 1 2ti. Sn#SI5 9 0 5:*^'btB:^J$tL/cMM>li-f-iC*^LTl|S^fi<j*a* 
#it^^C^:v^^-f-'fbM<i5«.i: LT/N"7^-:?^^fj5 9 1 3^tti:^3-r'&o 
[0 18 21 

/^7;<-^^*Sa5 9 1 3tt. ]©:Em<^^#tta5 9 1 2:6>ibaJiF$tty::ia=-^<bM*«rm/J>^ 
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m^i^vj\^n-^- (A) , "^mmn^-^ (O ^^t/^sjE^iii^^ h^i^^^^ (f) i:^mm 

9 14 Jzm^ll-'So 
[0 1 8 3] 

#-a<bSl59 1 4 (±. LPCS^^'fbajg 0 Sji^^jfi^^'fkLPCSr^-r^^-^ (L) ^X:f3L 

m-r^-^ (F) ^ xz>'mi^^mn'S:m-rw^ (g) ^a^jl^ citLib<^)fi^«r#m'fbLt: 

[0 18 4] 

^v-r^m-f-'fbsus 0 3 (8 0 8) K^^^xmi o^my^^xmmir^o 

[0 18 5] 

miOt^^v^T. iS3|s:ix-f ^:a-^'fblfi58 0 3 (8 0 8) KXtl^titi&:^U^ ^^^it 

mwiso2ii. 0rMit^mui 0 0 ii>^^^xm^<on-^ (l. a. g, f) iz-^m-^ti 
^m^fifzLPcn-^ (l) liLPcm^^mi o o 2},zmi3^fi. ^m^t^tzMm 
^m^i^ h;wi^-f- (A) amj^^'^mw-^mi o o 5Kmti^fi. ^m-^fitz^mmnn-^ 
(g) m^^mn^^ui 0 0 eiizmti^fL. ^m^iitzm^=^m^-!>' vji^w-^ (f) 

fi@5e^2f>^^iliil 0 0 7^mti^fL^o 
[0 18 6] 

L p cm-t.-fksi5 1 0 0 2 {±. 10 0 1 75>p>m:^7$^L7t^-^ (l) ;&^p>s^ 

^fcL P C^^-^-fbL. ^^^-f 1 0 0 3 lcm:tj-t-^o 

[0 18 7] 

McB^MI^-^iRi 1 0 0 5{i. 0rM^t»mUi 0 0 i-A^hm:>3^fifzW-^ (A) -ejt^^ 
M-U 1 0 0 s-^ffiitj-tSo 

[0 18 8] 

:ft^^'fb?lJ#^fi£«& 1 0 0 6 ti. 0^mt^n.^l 0 0 1 ;&-?>tti:tI$^^:^v:#ziflJ#^?F-^ (G 

) xi^i^^fih^^im^^=^mm^t^=^im^=^mmn^m.^it\^mnui o o 8;Rr;^ 

*^fl5l 0 0 9^\^ti-t^o 
[0 18 9] 

H^^W-^imi 0 0 7(±. ^mtMUi 0 0 1 ^-«bttj;^j$tL7^c^-i- (f) 
tL^@^^ai-^i5' h;i/=J-^^b. *#^1 0 0 9^mt/i-^o 
[0 19 0] • 

mnUl 0 0 8 i±, ^ljB=^m^'^ h^mMi^-fbiSCt^ai^lJ^^Sr^^LT. iO^^M 0 1 
mnui 0 1 o^\^tiirho 

[0 19 1] 

mnu 1 0 1 0 (±. mnu ioo8> ioo9^-<bm^j^ fifzmm-mmk<^^^^'^m.^ 

^ h;vt@S^ag^i^ h;i'0}!jp^^:^fv^ WM%U^^Wi.\^. ^fi^^m,y ^ 10 0 
3 RX/mi^^'^M^^-^m 1 0 0 5 t::ail|-r'?)o 
[0 19 2] 

'g-^^'f 1 0 0 3 {±, LPCm-^^tUl 0 0 2 \Zii<>xm.-^it'^fifz7 ^ 

^m^^x. mnui 0 1 0 >5^p>m:^3$ft^iEi6^ii<^7'f ;v^"&^«r^fv>. -^j^u^c^t-^ 

*f«3ggl5l 0 0 4^^111:^1-^0 
[0 19 3] 

mi!!kssB 1 0 0 4 fi, ^ ju^ i-o 0 za^hd^ti'^fLtim-^^znx^x. a^jv-^yy 

fl*in°a®=£r5fi:#'t^il!i!S5&if«riSL, ^W-f ^^-^'fb'd-t 8 0 4 (8 1 0) t tTtBtJl" 
[0 19 4] 

mSEilf 2005-3009149 



#M 2003-433160 



^-i^: 18/ 



[0 19 5] 

xt}m-^^m^\y^ -vm-^^tm^ s o 4 txtim-^ soot <r>m^m-^- 1102 a^xti $ 

[0 19 6] 

8 0 5 m-m<r>wm 1 o^^-^'ftsi? 1 0 1 i: mm\z^ xtsm^ s 0 

^^■f-'fb^^f 90 ^^it<Dn^ti^:hXt}m^S 0 0^:^r. (n = 0^ A. N- 1 

) tm.-r^tt-f:h^ 

[0 19 7] 

Atj-^-^xnS 0 ofi. Mm-^:^^yy^^^n^U2 o a. so^'Sd^^i i o i i-a 

{4x Jn^SIS 1 1 0 U RVm-^mmmmm 110 3 JcA^J$^-So 
10 19 8] 

Mn^l 1 0 1 {4> (1^4 2) J; 0 ^^M'fi-f- 1 102xresid„ (n = 0, A. 
N - 1 ) =Sr:^i6. ^tbfznmm-^x residnll02 ^It^^^^JltaSP 1 1 0 3 tcffi 

[0 19 9] 
[i!c4 2] 

xresid„ —x^— xbase„ (n = 0, A , N — l) 
[0 2 0 0] 

^.l-e. xbasen (n=0^ A> N-l) {4»:$:^-f '^'m-f-'fb«-^8 0 4 -eab-So 

^^t;. iS^^^^isiiSfis 1 1 0 3(Dmmz-o\,^xmM^^o 

[0 2 0 1 ] 

E^^ife^a^ 1 1 0 3 {±> ^v^^m.^itm^ xbasen804 <ommn\zm 

•t^^^y ■7Tbufbase„ (n = 0. A. N-l) ^M-ff-^x r e s i dn 1 1 0 
2(D^mmzi^m-f^^^yyT b u f r e s i dn (n = 0^ A. N-l) =l:l*I§Btw;fr L 
. (^4 3) . W (ifc4 4) 4C J:o•r-f-;l^-?'tL^^^-^^:$tL-?,o 
[0 2 0 2] 
[^4 3] 

biifbase„ =0 (»=0.A .iV -l) 

[0 2 0 3] 
[^4 4] 

bufresid„ =0 (n = 0. A , - 1) 
[0 2 0 4] 

^tC, ^^V-f ^^-^'fbM-^x b a s e„ 8 0 4 tnM^-^x residnll02i:=£r 
^lEmWi^''^^ (MDCT) -r-Sitm; ^:*:V^-Vit^^^«x base 

k 1 1 0 4 fc?^Mit^^^#^X r e s i dk 1 1 0 5 t ^^i^'^tl^l6^o iCl-c. 
V'-f ^It^^t^^icx basekll04{4 (^4 5) izX ^iKtb^o 
[0 2 0 5] 
[iS[4 5] 

X^iwgj =— 2\xbase\ cod — {k=0,A ,N-l) 
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[0 2 0 6] 

CCL-C. X b a s en'fill^^V'f ^^■i-'fk^-i-x b a s en8 0 4 i:/N*«y7r b u f b 
a s ent =^*t'^L/w^i5' b;v-e*«9. (^4 6) iz X -^tb ^ o tfz. kfil^l^-A 

[0 2 0 71 
1^4 6] 

{bufbase^ (n = 0,A N- 1) 

xbase' 



xbase„_^ {n = N,A 2N - 1) 
[0 2 0 8] 

^tc. (it4 7) t'J; 7t b u f b a s en*Sif-rSo 
[0 2 0 9] 
m4 7] 

bufbase„ — xbase „ (n = 0,A iV-l) 
[0 2 10] 

^ ^Ma^^m^mX residkll05{± (^4 8) l,zXy)^ib^, 
[0 2 11] 
[1^4 8] 

;.re./^, = ^ S .r...-^-„ coJ ^^" ^ ^ ^ ^^^^ ^ ^>- 1 (it = O.A ,iV-l) 
N U L 4A^ J 



[0 2 12] 

iil?. X r e s i d n ' Ji^^M'ff x residnll02 ii^'^'y ^rbufres i 
dnt^^^Lfz^:^ h }lyX-$>y) . (^49) J: »9 ^i^-So t ^i, k (i 1 "7 l^- tcis 

[0 2 13] 
[^4 9] 



xresid\ = 



{bufresid„ (n=0,AN-l) 
|xrcsW,_^ (n = N. A 2N - 1) 



[0 2 14] 

^iz^ im.5 0) ^^^y^r b u f r e s i dn^M^-T-So 
[0 2 15] 
[1^5 0] 

bufresid^ = xresid, (n = 0, A — l) 



[0 2 16] 

^:$:W^^a^'^m#^Xb a s ek 1 1 0 4 t^llit^^m^S^X r e s i dk 
1 1 0 5 i: ^^i^ Y}Vm.^itU 110 6 hZ^ti^^o 
[0 2 17] 

h ;v^^=-<klf|5 1 1 0 6J±, it5!^^^a«Bl 1 0 3:d»<b*2|s:u^^it^^m#^X 
b a s ek 1 1 0 4 a:J^^it^^g|#mx r e s i dk 1 1 0 5 ggig-^;^ ;/ iJ^^tt-ffi 
#mifiS2 0 Zi}-h^m-^:^^yir^^mAyi 1107 t^rA^Jt, 5^^=t- KT/y^' 1 1 
0 8 fcflJ#='- KT' ty ^ 1 1 0 9 t^rffiv^T. Mv^^ ^^tJ^'^^^^-flJ^ U/>:^rJ' b 
S^^bJCi ^nmM^WSk^lkX r e s i dk 1 1 0 5 0^^-^jb«r^TV>. ^Jp-^'fbt:: J: 
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[0 2 18] 

ClCit?^ J^^=i- Y-zTvi^ 1 1 0 8fi. ^a6ft^?tLfcNeiffia<^N^7C3- h 
;U_c o d e r e s i dk^ (e = 0. A. Ne - 1. k = 0. A. N- 1) ;i-<b^^$:}x. 
mZ^^ b>'^»^^bg|5 110 3 t:::fev^TjaMit^^^#ii:X r e s i dk 1 1 0 5 

[0 2 191 

5FIJ#3- Ky-;/^ 1 1 0 9{i. ^i6f^Bfe$tL/iNf®«05^^jFlJ#=f- Kg a i 
nresidMf = 0>A. Nf-1) id^ib^^^^x. BiflB-^iJ' h ;^fi^^'fbgl5 1 10 6 1' 
^v»T3^Mtt^^^#I^X r e s i dk 1 1 0 5 «r^^ h ^V^^-ffc-t-^l^t'fflV* P> tL-So 
[0 2 2 0] 

^tc, h;i'fiT-'fb^i 1 0 6(D^siat^ov^T. m \ 2 =^fflv^T#|ffltcm^i-;&o 
T'l 2 0 1 T-ti. 5^*1^:3- K:/y jj' i i 0 8 tcjstt'i) 3- h -'V-f VT'yi^T. 
etcOiSrftAL, ^/J^^MD i s t hin ^ffl^'ftA ^^fbl-'&o 

[0 2 2 1] 

y.7-"jrf\ 2 0 2t?{i. mil Kry^' 1 1 0 8yi^^NJ^7C<0=i- K^^ h 

;Vcoderesidk* (k = 0^ A. N-1) =£:fin<%«.3itPo 
[0 2 2 2] 

;^ -r 1 2 0 3 "Cti. Itt^^^^gtSSB 1 1 0 3 36- (b ffi:tJ $ i^^w^Mi^^^^#i^X r 
e s i dk=l-A:^jL, ><.x-;/7'l 2 0 2 •C^<^«.3^r^/f =f - K^i^ h;Vcoderesidk 
« (k = Os A, N-1) Of!l#G ainresidS: (^51) tCj;l5^a6*o 
[0 2 2 3] 
[1^5 1] 

Gainresid = ^ Xresid^ • coderesidl 1 ^ coderesidl 

*=o / *=o 

[0 2 2 4] 

;^x>'7'l 20 4T-{i^ yi 2 0 5 <^^firllI^'Sr«-t- c a 1 c_c o u n t resi 

[0 2 2 5] 

;^-r-;'yi 2 0 5Ttt. S^-T;^*>^^#tt1i#£bia5 2 0 3 ;5»^mtl$tL:'i:JIiiS-^;^^ 
>i^#ttffiMkS:A*fc (1^5 2) J: -^5FIJ# t. e m p 2 k (k = 0. A. N-1 
) «r**!>*o 
[0 2 2 6] 
[^5 2] 



templ^ = 



coderesidl Vcoderesidl • Gainresid + Xbase^ \>M A 
0 \^coderesidl • Gainresid + Xbase^ \<M^] 



[0 2 2 7] 

5S:^> (ms 2) t'iSV^T. kid^l coderesidk'-Gainresid + Xb 
a s ek I ^Mvi (O^^^mtz^^^. — B#fiJ# temp 2kl-{i c o d e r e s i 
ftX^ tL^ kid^l coderes idk**-Gainres id+Xbasekl <M.k<D0k 
^^mtzir^^. t emp 2ktwtiO**'ftA$tLao iJt. k f± 1 7 A tcistt'&^'if 

[0 2 2 8] 

v^ll, T'l 2 0 5-e{i. (^5 3) tCJ: '3fU#G a i n r e s i d«r^i6^o 

[0 2 2 9] 
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31 

N-t IN-X 

Gainresid = ^ Xresid, • tempi , / J] tempi , {k=0,A ,N -l) 
*=o / *=o 

10 2 3 01 

C:iT% ^X<Dkl,Zii\,^X—mmnt emp 2ki!}^<O^^I,ZiimnG a i n r e s i d 
t::0 SrftAI-'&o tfz. (^5 4) tci ^}^ fO^IG ainresidtn - K'^^ h ;v c 
o d e r e s i dk^ •d^h^M^-^'ititR r e s i dk^^^-So 
[0 2 3 1 1 
[^5 41 

Rresid, = Gainresid ■ coderesid, {k = 0,A , - 1) 
[0 2 3 21 

tfz. (igc5 5) tciij, j^n^-^-fcffiR r e s i dk tm^^i^^ ^w.^wtmmm.xh 

a s ekJi^'bjJD^^-^^kllR p 1 u Sk-Sr^fe^o 
[0 2 3 31 
[^5 5] 

Rplus^ = Rresid^ + Xbase, {k - 0, A , iV - 1) 
[0 2 3 41 

;^-r7 7'1 206 -Cit^ calc_countresidt-l =SrJE.LiJnx.'5o 
[0 2 3 51 

;^T-';'^1 2 0 7-eji. c a 1 c_c o u n t resia <btL^c^:ftO^^N r 

e s i dc t *Jt^L^ calc_count resid^^^'N res i dc i <9/h^ v^'ji-e^b-S 
:ar'a-{i:5?.x";' T'l 2 0 5 KM^. c a 1 c_c o u n tresid7&*N r e s i dolik±X-^^ 
W^^liXf 5^ 1 2 0 8 izmtfo 
[0 2 3 61 

2 0 8-et±. m^WMD i s t r e s i djro ^>ftAL> t/^. k 0 =^'ft; 
X-t^o t/z. 7^7- -J -^12^ S-eti. (^5 6) tci l5iJp#MDCT#mXp 1 u Sk 

[0 2 3 71 

m,^ 61 

ATp/itf = Xbase, + Xresid, (* = 0, A , - 1) 
[0 2 3 81 

^tC. 7;t-->'7°1209. 1211. 1212. W\ 2 1 4 tliSV^T. fliiS-^^?.^^ 
i5^#14'fiMk 110 7 iiilD^^^-^'fb^R p 1 u s k i:ljn*MD C T#^X p 1 u SkiiO^B 

10. 1213. 1215. S.O'l 2 1 6-eg§^th^1-^o J;-& 
^-^^Jt'^rHI 1 3lC:^-ro lai 3tC:fe»/>T. Sv^Mfi-^ (O) fiim^MD C T#^X p 1 
u sk5r^i*L. Mv>^ie-f- (•) tiR p 1 u s k ^r^tB^-^'S ^>0-e<fe^o 13 1 3 i::i5tt'5> 

[0 2 3 91 

2 0 9t?tt. ®i^^;^^>'^^#i!i'iiMki:Jra^^-^'fb^tRp i u skti/n^M 

DCT#^Xp 1 u %k}i<n>W^^t!:'&M.m*^iim\ 3twi3tt* fJ^-g-lJ 
fd35^=Sr (^5 7) 0^#^?:tcJ: OfUjE-r-So 
[0 2 4 01 
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iWcb 7] 

^Xplus^ I ^ M, ) and i^lus^ | ^ Af J and {Xplus^ ■ Rplus^ ^ O) 
[0 2 4 1] 

(^5 7) {±. iP^MDCT-^^Xp 1 u Sk<omMmt-mn^-^^mRv l u Sk<^j^ 

nmti)^^i<zum-^:^^> irs^^mMk&.±x-$>y) . ^-o, mnMDcrwMXp i u sk 
tM^^-t-fkfliR p 1 u skt-fymn^X'^^m^'S:^Mir^o mm-^^^^vi^^^Mk 
tmnuDCT^^xp 1 u sktmnn^^mR p i u skt-^^ ?) o^n^^^m 
tzLtim^ii. ;^xy7'i 2 1 oizm^. (1^5 ?) (o^k^^^mtz^^x^^-m^it^ 7.^ 

y T'l 2 1 1 tciitfo 
[0 2 4 2] 

2 1 OT-ti. (1^58) i'il^Rplu s k t jt/D^MD C T#mx p 1 u Sk 
t<^MIID i s t r e s i di =1:^*, ^^MUD i s t r e s i d tCf^MD i s t r e 
s i d 1 t-ifl^ L. ;^T->;'7'1217 \z.^ts^ 
[0 2 4 3] 
[ifc58l 

Distresidi = Dresid^i 

= \Xresid^ - Rresid^ \ 

[0 2 4 4] 

;^xy"/l 2 1 lT?{i. JiiiSv>^:^^'^^#tt^Mki:ijn#tf-i-<t#Rp I u ski:i)0»M 
DCT-^^Xp 1 u Skt0^iMfi<J**S:SM#56«llIl 3t;^JtS fJ^-^Sj 

(15:5 9) <o^W^\zi,y)n^-t^o 

[0 2 4 5] 
[^5 9] 

^Ap/itft|<Mji) and ^Rresid^\<M ^) 
[0 2 4 6] 

(1^5 9) fi, Dn^MDCT#mXp 1 u Sk<^)j|^^^iti:ira^^-^<b^R p 1 u SkOi^ 
^^1 1 75?* llii^ -7 4r >' Mk *P T' * ^ j^-^ ^ jtl*-^ o y^^y iJ^^tt 

1ilMki:M^?-^<bliRp 1 u Sk t]!]p»MDCT#iS:Xp 1 u Sk^^ (^5 9) co#^#^ 
^isTtl-:^'^. Jn#^?-^'fk'(ilR P 1 u Sk tJ)P#MDCT#icX p 1 usktO^^fiOt 
U> mmm^Ti i s t r e s i d IcJi-fPffcin^-^-f t::;^T- y 1 2 1 7 iciltfo Mvy^ 
^:^i^#'&fltMki:in^^?-^'fb®Rp l u Sk i:J)n#MDCT'^^X p 1 u Sk5i« (I&5 9 
) <?)^f+^=^il7t$^rv^J^'g-|i, j;^xy-7'l 2 1 2t'iitfo 

[0 2 4 7] 

;^7^yyi 2 1 2-e}i, fliJSv;x.:^>^r#tt^Mk i:iinmf-i-fb'(itR p 1 u ski:ljn»M 
DCT^itXp 1 u s}.h(Dmitbii^mm%-bmi 3lw;fett* rJ^-^Bj tc^^-t^:d> 

[0 2 4 8] 
[!^6 0] 

[0 2 4 9] 

(ic6 0) UP^MDCT#^Xp 1 u Sk<^j^*f1ili:ip^;fgF#<k^tR p 1 u Sk<^^ 
*t^ti:)6**»C]iSig5v;^:^>^r/j$14^MkJSL±-C*«5. iJPl^MD C T-^icX p 1 u sk 
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tljn#MDCT#mXp 1 u SkfciPlfif^-t'fk^Rp 1 u skt*« (^6 0) <^)^#^«ril 

y:fl 2 1 4 izMtfo 
[0 2 5 01 

J^x^y 2 1 31?{±. (^6 1) C i DD^^SP^^b-llR p 1 u s k fciD^MD C T-^ 
I^Xp 1 u Skfccom^D i s t r e s i da ^^I^^D i s t r e s i d tl^M 

D i s t r e s i d2 «:in^ L. ;^x-;'n217 tCjitf „ 
10 2 5 1 ] 
1^6 11 

Distresid^=^Dresid^^ + Dresidj^. + ^resid *Dresid^ 
[0 2 5 21 

^i^-e. )9re8id{i> sn^MDCT-^^xp 1 u sk. iin^^^^MRp i u s},:sLXfm 

iSv>^^>^^#14'(fiMk^'^&CT^gl:l£^:?tL*^■Cab•3^ imTOiit*«3fi^t?*'2>o * 
fc. D r e s i d2i> D r e s i di22WD r e s i dzafi. ^fi-^fi (^6 2) . 
6 3) RX/ (^6 4) tCi «9^i6>2)o 
[0 2 5 31 
[^6 21 

Dresid2i = \XpluSf^ \-^k 

[0 2 5 41 
[1^6 31 

Dresid 22 = \Rplust \—M^ 

[0 2 5 51 
[^6 41 

Dresidjj = A/^ • 2 

[0 2 5 61 

y^x>;'7'l 2 1 4-e{i^ M'v;^:^>'^^ii^tt'|lMk tiP^^-^^bffiRp 1 u skiiJn^MD 

cTi^^xp 1 u s^.t<DmMm^j:i^LW:mmmi stc^stt^ rJir-a-sj jc^^-r^^^if 

^^^^ (^6 5) 65^f^^tw<J; i9^PJ^i-^o 
[0 2 5 71 
[^6 51 

i\Xplu5^\^Mi,) and i\RpluSt\<Mt) 
[0 2 5 81 

(^6 5) it. Jn»MDCT#mXp 1 u Sk<D^Hm^m-^^^>'!^^^i^Mi,]ik± 

•c*<9s ijp#f?#'fb^ilRp 1 u sk^^mm^^^y^i^^^^Mk^mx-^^hm^^^, 

m-r^o Wv;^dr>^#14^iMk tin^MDCT#^Xp 1 u s a tim^-^itmR p 1 
u ski:>5^ (^6 5) (D^ji^^imfzLtim^ii. ^x-yn 2 1 5 icJi*. (^65) 
<0^#^Sr?^7t$!&V^J^'^«. ;^-r*;'-7'l 2 1 6Kmtto 
[0 2 5 91 

1 2 1 5T-}i, (ic6 6) J: JO^^^-^'fk^R P 1 u s k i:Jn#MD C T# 
||5:Xp 1 u SktomMD i s t r e s i d3=S:*i6^ m^m^D i s t r e s i d ic^^ 
D i s t r e s i d3=£:lra#L, ;^-f 5/^1217 t'ittfo 
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[0 2 6 01 
[^6 61 

Distresid^ = Dresid 

= \Xplus,\-M, 

[0 2 6 1 1 

DCT#^Xp 1 u sk^:<^>fiM6^^^fiM#*^*I21 1 3kzisif;b [m^4] izmMl.. ( 
^6 7) (D^i'^^^mfziTo 
[0 2 6 21 
[ic6 71 

i\XpluSt\<Mi,) and i^Rplus^l^ M 
[0 2 6 3] 

(^6 7) }i> tjn#MDCT#ii:Xp 1 u sk<DmM^i)^M^-^ ^^^^ ^^^i^^^^^ 

m^^o yi 2 1 6{i:. (iS:6 8) izx «5 in^^f-^'fb^it R p 1 u skfcJP 

#MDCT#|&Xp 1 u Skt(DmM.D i s t r e s i d4«:**:)^ ^^MUD i s t r e 
s i dizm&'D i s t r e s i d4^ira#b^ :^T yZfl 2 1 7 liZMtfo 
[0 2 6 4] 
1^6 8] 

Distresid^ = Dresid^^ 

= \Rplus^\-M^ 

[0 2 6 5] 

-/l 2 1 7t?{i^ k m SrJ£LJPx..So 
[0 2 6 6 1 

7.x-;'7'l 2 1 8-eti. Ni:k=^lt^L. k 7&«N J: 0 v>'(iOJif'^{ix x ^ 1 2 
0 9J;M'2>o k7&-'Nm±X-*<5>^^{4. ;^x';'-/l 2 1 9 icjitfo 
[0 2 6 7] 

;<.r';'7'l 2 1 9-^{i> ^HMMD i s t r e s i d t:S/hMMD i s t r e s i dui 
H^:*ifci^L. ^»MMD i s t r e s i d^^ft^M^^D i s t r e s i duiNi ip/h^v^ 
'li<^J^'^{4. y T'l 2 2 0 t;ii<^. ^aPMD i s t r e s i d;&^S/M^IID i s t 
r e s i dMiNm±t?afe*i^'^{4. ;^-r y ^ 1 2 2 1 Jcittfo 
[0 2 6 8] 

;^x-;'7'l 2 2 0-e{±. ft/M^^D i s t r e s i dMiNicH^I^MD i s t r e s i 
d =^'ftAL> g a i n r e s i d_ i n d e xuiNt- e ^-ftAL^ PM^/J^^U^D i s t 
r e s i dMiNl^flJ#D i s t r e s i d'Sr'ftAL. J^xy "/l 2 2 1 l^jltpo 
[0 2 6 91 

.y -/l 2 2 1 -Ct±. e 1 
[0 2 7 0] 

-/l 2 2 2 T'{i. n- K'^^ b^VOj^^Nefc e a:*Jt|!JL. e ;6^'Ne J: 
^ft<7)^§'^^±. 7 ■:/'l 2 0 2 tcH^o e **NeJsJ.±t?**ar^t4. ^-r 5' :/l 2 2 3 

[0 2 7 1 ] 

y?.x-y/l 2 2 3 T't±. ^1 l<05flj#=i- K:/'^:^ 110 9 Nf ffi®<O^MflJ#3 
-Kga i n r e s i d* (f = 0^ A> Nf-1) ^r^-^ii*. ^T<^) f t::*^ UT (igt6 

fflliE# 2005-3009149 



mm 2003-433160 



: 25/ 



9 ) KXi) Mlr^mmmnmm. gainreslderr^ (f=0. A. Nf-l) S:^ 

[0 2 7 2] 
[^6 9] 

gainresiderr^ = ^ainresid„,^ — gainresid^^ {f = 0,A ,A^^ — l) 
[0 2 7 31 

^^tc, :^-ry:fl 2 2 3X-ii. S^^b^MfUtfl^M gainresiderr^ (f = 
0 ^ A> Nf - 1 ) =SrS/ht i"* f ^|-:^«6> ^tbfz f=g:gainresi d_ i n d e xm 

[0 2 7 4] 

2 2 4 t?{i. I^^MUD i s t r e s i d i: ^ ^2) n - K^^ 

^T'^' gainresid_ index MIN^ RT/:^7- y •:f 1 2 2 3 X-^nbtz 

gainresid_inde xmin S-ffiSSV-f ^^J-^-fblt^S 0 6 t LT. -IS^i^S 0 

[0 2 7 5] 

•^J^x teSftl^-f ^^-t-fbSiSS 1 OtCov^T> 1^1 4<^ro «;/i^|l=l:ffiv^TiJiigt- 

K^y iJ' 1 4 0 3 f±, Ky-y:^ 110 8 tmm^. Ne^^ON^Tca 

- K^^' h;V'gainresidk* {e = 0. A. Ne-1. k = 0. A. N-1) Tb^h 

m^^ti^o tfzmn^- vy-y ^ 1 4 0 mn^-yy'y 1 1 0 9 tmmi'. n 

tmm<7)m.mmW=J'- Kg a i n r e s i d* (f = 0. A. Nf-l ) ^^hm^^tl^o 
[0 2 7 6] 

V)i'm^^mi 4 0 1 i^mms o 7 ^ifi-Lxix:m^fL:hUM\y^ ^^-^^tmrn. 

8 0 6 =£rA:^J t Lx g a i n r e s i d_ i n d e xmin i: g a i n r 

e s i d_ i n d e xmin t ^rfflv^T^ J^tJt^- V^y 1 4 0 3 V^i^ h ;V c 

o d e r e s i dk"""^*'"''^-'"^""^" (k = 0. A. N-1) =SrM^5i^. ttzmW^ 

- K^y ^ 1404/6»<b=f-Kgainresi d«* «:i^*3itfo ^t' 
X h ;V^-^'fbSB 1 401 {i. gainresi d^^i'^r^^a.iniexuifi c o d e r e 

g J jjl^coderesid.indexMIN (k = 0, A. N-l) =^m# ^» L/C^:^# ^ ttS g 

a i n r e s i d^^'""'*''"'-'"''""^'' • c o d e r e s i dk'=""'*'*^'"'-'°''""^" (k 

= 0. A. N - 1 ) t:m^^mmw.^mm%^t Lxnmu^mmmmu 1402 izmij 

[0 2 7 7] 

^iz^ nMiU^m^mm^i 4 0 2<^^sjcov^rui§gi-*o 

[0 2 7 8] 

^ME^^m^a^l 4 0 2 fix /N'y 7T b u f r e s i dk* trl^TSPtw;^ (ifi:7 0 

[0 2 7 9] 
[1^7 0] 

bufresid\ =0 (A: = 0,A , iV - 1) 
[0 2 8 0] 

^ME^J^^m^m^-^-fbS 1 4 0 i)J-^>m:d$tt^m-^'fb^mit^^m#mg a i n r 

g g j jjgainresid.indexUIN . ^ ^ g j. g g j jjfc"*'*'''"'"' (k=0.A 

, N- 1) ^XyjLX. m? 1) ICJ: iJltSiV^f •V^-f-'fb^-^y r e s i dn 8 1 1 
[0 2 8 1] 
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[^7 11 

yresid„ =— g^''^''' * """Y ^^f (" = 0.A .N-l) 

[0 2 8 2] 

dC-e. Xr e s i dk' im-^immU^^^^^S a i n r e s i d'^-^-re.a.in^e 
'"^^ • c o d e r e s i dk"^'"^^'^^"''^-'"'^""" {k = 0 ^ A. 1) t^^y y 7 h 
u f r e s i dk' t^f^^^'^fz^^ h;l'-eab<9. (^7 2) izX *)^ib^o 
[0 2 8 3] 
[^7 21 

[bufre5id\ {k=0,AN-l) 
^''^^^^''''[gainresid """""" -'^'"^ ■ coderesid'^;;^^'"" -'^'^ {k = N,A 2N-l) 

[0 2 8 41 

(1^7 3) tcJ: i^-'N'y 7r b u f r e s i dk' ^rSEff-T'&o 
[0 2 8 51 
Iic7 31 

bufresid\ = gainresid '-"^'"^ • coderesidf'""'-'^'"' {k=0,AN-\) 



[0 2 8 6] 

>^Ct^> teSSV^^^-^'fk'g-^y r e s i d„ 8 1 1 «:ttit>-t^o 
[0 2 8 7] 

fii^-'f b =1: =if ^ t' o V* T «J> itffl -t- -5 c: 1 7&*-e i ^ o 

[0 2 8 8] 

tj:i5^ Yjv^^imi 1 0 6l>zis\^^X. mrlBJ^^l/5^'bJif'^5(75#iE^ft#tc*tL 
iJ' iMmi-^ ^tizX^ M^'ltLX i> J: v^o 

[0 2 8 9] 
[0 2 9 0] 
[0 2 9 1] 

[0 2 9 2] 
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10 2 9 31 

mi 5 iCiSV^T. Xt)mmi 5 O 2{i. ^^^-^l 5 O O '^T'v^^l^fi-i-t'A/D^^^ 

L^p ' m'^n-^itmm i 5 o a ^mts-r^o • m^^f^-ft^s 1 5 o a n i 
^t/ci^^ • m'^w-^itmm.i o i s-iiiil> xtimmi s o 2:d^e>ai:ti;?ix/c7"v^;v 
w^^-f-sr^^-f-ffcL. ^■^-^mm^RFmmmmi 5 o 4-vmti-r*o RF^niiai 5 
0 4 ii'^p ' m'tn-^^tmm 1 5 0 3:i-hmt)^fitz=^pn-^^tm^'^w.f^^<DmmMi$- 
izm'txmiiiir^fztb<Dm-w^^^^LmmTy7'i- 1 5 o s^tatii-^o mmryTi- 1 

5 0 5}iRF^ii^Sl 5 0 ATtt^htaiJ^iXfziiitim-^^miS. (RF#-t) t Lxmmir 
-So ^:i3, ^>t><ORF>(i-^l 5 0 6 Ji^'fiT Vx-^- 1 5 0 5 $tt/cm^SE (RF-ft 

[0 2 9 4] 

RF^-^l 5 0 7 li^mryTi-l 5 0 8 i ^ TSM^ tlR F^P^g 1 5 0 9--ffi 
Ij^fi^o lil'=f<^)RF'ft-^l 5 0 7{i^«T>'r-f 1 5 0 8 iz^m ^ titzM^^ ^ 

'l£»l^JCi3V>Tji-^<^^«^^iW<^fi^5i*^tttt(fRF'»-f-l 506 i:^<|W|i:iO 

[0 2 9 51 

RF^p^ai 5 0 9ii^mT>Ti- 1 5 0 8 ;0>^ffit]$tLfcR F'R-tid^'b^^^^-^^b 

lf^=S:«iiL. ig^^ • m=&m-^imw.i 5 1 O'^mi^j-t^o • ^^^-^-fb^ai 5 1 
oti, EI 1 tc^L/c^^ • ^^m-^'fk^^i 0 5 ^m^L. RFm.mmm.1 5 0 g^j-^jta 
ti^fifz^pn^itmm-^^h^pm'^^m^'ftL. mtimmi 51 m^-^fitzrz^ 

[0 2 9 61 

:i(Dx^\z^ ^pm-WMmmmRv^^pm-^^mmm^^^-r:^, -^^am^^mtim-^in 

h^t i}^X i ^ o 
[Mm±cofiJfflpT«g14l 
[0 2 9 71 

^^ma. mm-7:^^yi^''^^^'i:mmLfz-<^ V)\^&^^\:imm-r^^ti,zx^. m 

[|llM<7)mm*gi§g] 
[0 2 9 81 

[m 1 1 ■^mM<^%m<Dj^m 1 ti^-S)^^ • m^^n^vcmm.'Rxf^p • m^^-^im 

[[Hal ^^m<Dmi^<o5^mi iz%^w^:^^y'^^^^M.BiU(^zruy^m^m 
[EI 41 :^^m<7)mM<D^mi iZ'^^^w.w^m'^'Dm^m^^-rm 

me} :^^m<D^m<D^mi iz^^mm-^^^^yi^if^i^mtn-^^tmtuDCTm 

m 7 1 :^mM<Dmm<Dj^m 1 k^^^'^^p • m^m-^'fb^s<^^n ^ ^m^m 
m 8 1 :^^m<7)mm<DmM 2 • m'^n■^^mmRrJ^'^p • 

[H 9 1 2 \Z%^ C E L P:^^O^^iar-^<bM<^#^^^llI 

[EI 1 0 1 2is:|&5go^jfe(^M 2 c E L P:^^(^^^«^>fb^-gc^S^mMll 
[Ell 11 «0JO|lifeO5^^2 ti#'S)4£5ftl/^-Y^f-^'fk«B<^:/n';^i^#^EI 
[01 21 :^^^<r>mM<r>im.2\z%^^i^ Y)vm^itU<07U-^^-Y 
[Ell 31 2|cf|^o||iS(7)?^®2ti'^SJlSiSv^4r>'ir#t^^ft^jr9F-f-'fb'(lt^MDCT 
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